Mapping of antigenic sites involved in serotype-cross-reactive neutralization on group A rotavirus outercapsid glycoprotein VP7.
Two neutralizing monoclonal antibodies (N-mAbs) were utilized to locate amino acid (aa) residues involved in the formation of serotype-cross-reactive epitopes on the VP7 of selected group A rotaviruses. N-mAb 954/159/13 neutralized G serotype 3 as well as porcine G serotype 4 rotaviruses, whereas N-mAb 57/8 neutralized G serotype 3, 4, 6, 9, and 10 strains. Neutralization-resistant variants of each serotype were selected in the presence of these two monoclonal antibodies. Sequence analysis of the gene encoding VP7 of such variants revealed: (i) variable regions VR-5 (aa 88-100), VR-8 (aa 209-223), and VR-9 (aa 235-242) are involved in cross-reactive neutralization; (ii) an aa substitution can occur at the same position on the VP7 of different serotypes selected by a given N-mAb; (iii) the location of an aa substitution on the variant VP7 selected by a given N-mAb can vary depending on the rotavirus serotype; (iv) a substituted single aa species at a specific position on the variant VP7 selected by a single N-mAb can vary, resulting in variants which exhibit antigenic differences; and (v) the VP7 of a porcine rotavirus Gottfried strain has a unique antigenic mosaic of serotype 3 and serotype 4.